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WHAT IS CLAIMED IS: 



A semiconductor device having a plurality of wirings 
juxtaposeci with one another and a SiOF insulating film ^being in 
5 contact ywith the wirings, characterized in that the fluorine 

concen^at^n of the SiOF insulating film at a wiring gap portion 
is se^ 4o be higher than the fluorine concentration of the SiOF 



insMatrw^'^i'lni on the wirings. 



10 h. The semiconductor device as claimed in claim 1. 



/ 

wherein/ the SiOF insulating film at a wiring gap portion 
comprises a first SiOF film and a; second SiOF film formed on the 



firstfSiOF film, the SiOF insulating film on the wirings 
comprisj^^the second SiOF film, and the fluorine concentration of 
15 the fi^st SipF film is higher than the fluorine concentration of 
the sec^rf^iOF film. 



/ f) *7 3. /The semiconductor device as claimed in claim 2, 

^ v-whei^in ^^h^thicknes^ of the first SiOF film at a center of the 
20 wiringy^ap portion is within the range of 1/3 to 1/1 times of the 
thicl^nes^v0.f-^1:he wirings. 



4. The ^miconductor device as claimed in claim 1. 
wherein the fluom.ne concentration of the first SiOF film is set 
25 to 5 atom % or moae. and the fluorine concentration of the second 
SiOF film is set t\ be less than 5 atom %. 

/ ^ / 

Q Q ^ ^ 5/ A semiconductor device having a plurality of wiring 

laVe^y^lV^aving a plurality of wirings juxtaposed with one 
30 anothefr aHd-^SiOF interlayer insulating film, characterized in 
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, that the fluorine concentration of the SiOF interlayer insulating 
\y f iDn at., a^wiring gap portion is set to be higher than the 



fluorine concenl 

\v — ^ 



fluorine conjpentration of the SiOF interlayer insulating film on 
the winings. 



The semiconductor devicie as claimed in claim 5» 
wherein /the SiOF interlayer insulating film at a wiring gap 
□ porti^^ comprises a first SiOF film and a second SiOF film formed 

on tjfe fa'rst SiOF film, the SiOF interlayer insulating film on 



/ / i 

10 th/^''wi;*'ings comprises the second SiOF film, and the fluorine 




cT)ncenn:ratiofi of the first SiOF film is higher than the fluorine 



Concentration of the second SiOF film, 

// 



7. The semiconductor device as claimed in claim 6, 



wh/re/n the ,;Hlickness of the first SiOF film at a center of the 
wiring gap /portion is within the range of 1/3 to 1/1 times of the 
thickn^i^s oV-*11ewirings. 

. / 8- The semiconductor device as claimed in claim 6, 

20 wherein the fluorirre concentration of the first SiOF film is set 
to 5 atom % or morel and the fluorine concentration of the second 
SiOF film is set to 1^ less than 5 atom %. 

9. A semiconductor device m^ufacturing method, 
25 comprising: 

a step of foriMng k ^^^urality of wirings on the same 
plane; ^ ^ 

a step of formiiri a first insulating film of SiOF on the 
plane having the wirLngs formed thereon and removing the first 
30 insulating film on /zhe upper surface of the wirings; 



7 



17 



a step of introducing fluorine into the /irst insulating 
film remaining at a wiring gap portion; and 

a step of forming a second insulating' film of SiOF. 
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10. The semiconductor device manuracturing method as 
claimed in claim 9. wherein the f luorine/concentration of SiOF of 
the second insulating film is set to be^ equal to or less than the 
fluorine concentration of SiOF of the/first insulating film 
before fluorine introduced. 



11. The semiconductor device manufacturing method as 
claimed in claim 9. wherein fluorine is introduced by ion 
implantation under the condition of an acceleration energy of 
10 keV to 100 keV and a dose amount of 5 x 10*^ cm" ^ to 
15 3 X 10^^ cm-^ 



12. A semio^oiJSuctoy device manufacturing method, 
comprising: 

a step of forming a plurality of wirings on the same 

20 plane; 

a step of forming a first insulating film of SiOF on the 
plane having the wiri/ngs formed thereon and introducing fluorine 
into the first insulting film; 

a step of cremoving the first insulating film on the upper 
25 surface of the winings; and 

a step oi/ forming a second insulating film of SiOF, 



13. The/ semiconductor device manufacturing method as 
claimed in claim 12, wherein the fluorine concentration of SiOF of 
30 the second insulating film is set to be equal to or less than the 
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fluorine concentration of SiOF of the fdrst insulating film 
before fluorine introjiuced. 





14.. The sdiniJi"tfondiM5tor device manufacturing method as 
5 claimed in claim 12,/ifherein fluorine is introduced by ion 
implantation undei:^ the condition of an acceleration energy of 



10 keV to lOO/ReV and a dose amount of 5 x 10 
3 X 10'= cf^-^ 



cm 



to 



20 



25 



30 



